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(dyssey of Money 


ene IN THE YEAR I set myself the task of writing a series 
of brief editorials to illustrate ways in which our Society uses 
its funds. This is the last of the series. I cannot feel it has been 
a really successful effort. The difhculty of translating certain 
values into written words seems too great. 

Admittedly the principal purpose of these editorials has been 
to encourage substantial gifts and legacies to our institution. 
We are failing to meet many superb opportunities solely be- 
cause of lack of sufficient financial strength. We seem to have 
acquired the reputation of being “well off” because, in the main, 
we live within our income. In a sense this imposes a “cruel 
form of parsimony,’ not literally, of course, but in the sense that 
we must turn our faces from roads leading to finer accomplish- 
ment. We have a four-fold destiny: 

Greater service to the public 

Greater contributions to scientific knowledge 

Greater activity in education 

Greater results in wildlife protection 

(All the while we need to be in a position to take better 
care of our employees’ interests for, after all, those who 
work for our Society make it what it is) 

From a social or philosophical point of view the separation 
of people from the living things of the natural world is a dis- 
turbing phenomenon of the modern age. One is justified in 
having deep concern regarding the ill effects of this situation 
upon human society. The impact upon the human spirit of an 
urbanized and mechanistic age must have its antidotes. None 
is more effective than the work and influence of our Zoological 


Society. 


Bivahite Osborn — 


NEW AQUARIUM 


Is 
(FFICIALLY 


BORN 


By FAIRFIELD OSBORN 


IME MovES ON. At 4:14 o'clock on the 

afternoon of Sunday, October 24, the new 

Aquarium was ofhcially born at a ground- 
breaking ceremony on the twelve-acre site at Sea- 
side Park, Coney Island. At 8 o'clock the follow- 
ing morning bulldozers and trucks, all the heavy 
machinery of construction, moved in. This 
greatly-needed public institution is at last being 
built; it will bring to the people of New York 
City, as well as to visitors from all over the 
United States, dramatic exhibitions of the living 
things that inhabit the lakes, rivers and oceans 
of the world. If all goes well it will open its 
doors to the public in the spring of 1956. 

In this mechanized age, when two-thirds of 
our people live in cities or large towns, a public 
Aquarium such as this serves as a gate through 
the “iron curtain” that separates people from the 
wonders of the natural world. The constant de- 
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THE GROUND-BREAKERS: 


FT TO RIGHT: Laurance S. Rockefeller, Chairman of the Executive 
ommittee of the Society; Fairfield Osborn, President of the Society; 
awrence E. Gerosa, City Controller; John Cashmore, Brooklyn 
orough President; Abe Stark, President of the City Council; Robert 
oses, Park Commissioner; and Moe E. Silberman, President of 
e Coney Island Chamber of Commerce. All spoke at the ceremony. 


sire of people to experience the pleasure of seeing 
living animals, whether of the land or of the sea, 
is forcefully proved by the fact that today more 
than 50 million visitors a year go to public zoos 
and public aquariums in the United States. 
This means one out of three of our people — 
about one-third of our total population. No other 
kind of cultural or recreational institution even 
approaches this record as a magnet of public 
interest. 

For more than thirteen years New York City 
has been the only large city in our country or in 
the Western World without an institution such 
as this. The old Aquarium at the Battery, closed 


STAGE ONE OF THE NEW AQUARIUM IN ITS PARK-LIKE SETTING 


ae, Sas 


in 1941 because of the construction of the Bat- 
tery-Brooklyn ‘Tunnel, was visited by an average 
of 2,500,000 people each year. The second World 
War, the Korean War and their aftermaths, have 
blocked the mutual plans of the City and our 
Zoological Society to create a new Aquarium to 
take its place. But we are on our way at last. 

I use the phrase “on our way” because the 
building and the associated facilities now being 
constructed represent the first stage of what I 
believe will be the most outstanding institution 
of its kind in the world. While it may take 
years to fulfill the entire plan, we expect that 
this initial stage will be a brilliant success in its 
own right, as well as a dramatic promise of the 
eventual completed building. 

Stage One will be 216 feet long and 120 feet 
wide, with an exterior of limestone, glass brick 
and glazed panelling, accompanied by gardens, 
outdoor pools, restaurant service and a parking 


te.) 
field. Perhaps the most exciting element will be 
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Cheerful confidence marked President Os- 


born’s brief address at the ground-breaking. 


a large outdoor oceanic tank providing over-water 
and under-water views of great sea mammals such 
as walruses, porpoises, seals and sea-otters. In 
the adjacent large indoor exhibition hall there 
will be three great tanks, beautifully decorated 
and illuminated, for sharks, rays, manatees, sea 
turtles and other denizens of the ocean, together 
with some 24 additional tanks for interesting 
species of fishes from the temperate and tropical 
zones. In the outdoor pools there will be exhibits 
of marine and aquatic birds — penguins, pelicans, 
flamingos and cormorants. 

Our Society is tremendously interested in the 
plans which are now taking tangible form for 
the development and improvement of the entire 
area surrounding the new Aquarium. No great 
city anywhere has a finer physical possession than 
this region within our very City itself, bordering 
the ocean. Our City government fully recognizes 
the opportunity for making the area more beauti- 
ful and more useful, both for recreation and for 
living. The investments it has made in acquir- 
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ing the land for the new Aquarium and for other 
improvements are sure to be justified many times 
over. The vision of Park Commissioner Robert 
Moses as to what can be accomplished for this 
whole region is a wonderful thing for the future 
of New York. 

Coney Island was, at one time, nothing to be 
proud of. Commissioner Moses himself stated 
the case in his remarks at the ground-breaking 
ceremony. 

“It had become, when we took it over under 
the new Charter in 1937, a honky-tonk, catch- 


Commissioner Moses: ‘‘Now comes the finest 
Aquarium in the world.’’ He drew applause. 


“We have con- 
demned land, lifted the boardwalk and moved 
it back to add to the beach. We built the Belt 
Parkway. We foreclosed littered, tax-ridden plots 
on the boardwalk and turned them into play- 
grounds and parking spaces. We encouraged 
good residential building, including public hous- 
ing. We are shrinking the amusement section 
to proper limits and getting rid of its worst 
manifestations. 


penny waterfront,” he said. 


“Now comes the finest Aquarium in the world, 
a tremendous attraction which no one Visiting 
New York will skip, which will draw our own 
people again and again and which will be the 
pride and gathering place of the residents of the 
new Coney. This is a joint enterprise of the 
New York Zoological Society and the City. It 
represents private fails and public money. It will 
be supervised by tee citizens and operated by 
experts. It is New York enterprise at its best.” 

As our Members perhaps know, Stage One of 
the new Aquarium will cost $1,500,000, half of 


which has been provided by the Society and half 
by the City of New York through the Board of 


Estimate. The total cost of the completed 
Aquarium —the great halls and_ facilities de- 
signed to be added to Stage One — will be many 
times this sum. Our great hope is that the suc- 
cess of Stage One will be so evident that there 
will be no long delay in proceeding to the final 
stage of completing this superb institution. 

Why are we so confident of success, so de- 
termined to push on until the New York Aquar- 
ium takes its ultimate form? Laurance S. Rocke- 
feller, speaking as Chairman of our Executive 


Mr. Rockefeller expressed the reasons why an 
Aquarium is important to the youth of the city. 


Committee at the ground-breaking ceremony, 
made our philosophy clear. 

“Our youth, living so largely in the man-made 
environment of the city, are hungry for knowl- 
edge of life and its true meaning,” he said. 
Bock: and the classroom can 20 oul so far in 
meeting this need. They are no Sabctinite for 
learning from nature at first hand. 

‘We, are fortunate in the opportunity provided 
for such experience by our parks and trees, the 
Hudson River, our beaches and the sea itself. 
However, the living animals and birds of our 
zoos and the fish and aquatic life of the Aquar- 
ium are an absolutely necessary part of the ex- 
perience of knowing nature directly and in 
proper perspective. 

“In this ceremony we do more than celebrate 
the start of just another unit in the city’s exten- 
sive educational and recreational facilities. Ac- 
tually the new Aquarium will provide a major 
link in the all too short chain of opportunities for 
our children and young people to know and 
understand nature directly out of their own ex- 
perience. Such knowledge and experience are 
essential if they are to become mature and stable 
citizens.” 


This Hopi Messenger 
Went Astray 


By James A. Oliver 


N THE LATTER HALF of August when the hot 
summer sun bakes the already seared pla- 
teaus of northern Arizona, the Hopi Indians 
perform their yearly rain-making rites that cul- 
This final 


ritual of the nine-day ceremony has created world- 


minate in the famed Snake dance. 


wide interest and annually attracts a large num- 
ber of spectators. At the end of the ceremony 
the snakes used in the dance are carried by the 
Snake priests down from the mesa to one of the 
four shrines located at each of the cardinal points 
from the village in which the dance is held. Here 
the snakes are liberated to carry to the gods the 
petitions of the Indians that rain may be sent to 
the parched land. The snakes themselves are not 
held as powerful deities, but are considered only 
as worthy messengers to the gods. ; 

While the Snake dance is merely the finale of 
the long ceremony, it is the part that has attracted 
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the greatest attention. Consequently a great deal 
has been written about it, both in scientific jour- 
nals and in sensational magazines. Since the 
Elopis use large numbers of live rattlesnakes, as 
well as some harmless species, there has been a 
lot of speculation as to how they could handle the 
reptiles so casually — even carrying them in their 
mouths — without suffering the harmful effects 
of the venom. Many theories have been advanced 
and vary from such ridiculous explanations as 
group hypnotism of the audience or supernatural 
powers possessed by the priests to such realistic 
ones as removal of the snake’s venom glands or 
sewing its mouth shut. What are the true facts 
about the dance and how do the Hopis protect 
themselves from receiving painful or even fatal 
bites? 

Laurance M. Klauber, our foremost author- 
ity on the rattlesnakes, has written a compre- 


hensive summary of the herpetological aspects of 
the Snake dance, based on a scholarly review of 
earlier literature and a firsthand account of the 
dance. In outlining the main features of the 
dance, I shall present what is in essence a brief 
summary of Dr. Klauber’s report. 

First it must be realized that the Snake dance 
itself, while open to the public, is neither a primi- 


ary few rattlesnakes that were 
tuaily used in the Hopi dance 
ive ever been examined by 
rpetologists. This is the latest. 


The Snake Dance of the Hopi In- 
dians is a serious religious ritual 
concluding rain-makingrites held 
yearly in Reservation villages. 


Chicago Natural History Museum Photo 


tive type of snake-worship nor an attempt to 
commercialize a colorful phase of Indian folk- 
lore. Rather, the dance is a serious religious ritual 
that forms part of the ancient heritage of the 
tribe. ‘The entire ceremony is conducted by two 
secret societies — not clans — known as the Ante- 
lopes and the Snakes. The details of the ritual 
have been handed down over the years through 
these societies. In odd-numbered years the dances 
are held at the villages of Mishongnovi and 
Walpi, whereas in alternate years they are held 
at Hotevila, Shipaulovi, and Shimopovi (some- 
times spelled Shongopovi), all villages on the 
Hopi Reservation in northern Arizona. ‘They 
are usually held during the third week of August 
and the final rites occur on consecutive days in 
the different villages. 


The first four days of the nine-day Snake cere- 


monial are devoted to a ritualistic hunting for 
snakes. This includes catching all individuals 
found in the open and digging some out of holes 
with implements reenter for the purposes. 
Both harmless and venomous species are col- 
lected. ‘The most numerous species are the 
Prairie Rattlesnakes (Crotalus viridis) and the 
harmless Bull Snakes (Pituophis catenifer), al- 
though a few Striped Whip Snakes (Masticophis 
taeniatus) and Glossy Snakes (Arizona elegans) 
are seen occasionally. 

The Prairie Rattlesnakes are the most awe- 
inspiring of this list of species because they 
possess a venom that is powerful enough to result 
occasionally in a human fatality. The Prairie 
Rattlers found in the valley of the Little Colorado 
River of northeastern Arizona, where the Hopis 
live, differ sufficiently from other populations of 
the species to warrant their recognition as a 
separate subspecies. ‘They are frequently smaller 
in size and predominantly reddish-brown in col- 
oration as compared with their usually gray- 
brown or olive-green relatives from areas nearby. 
When Klauber’s 


in their recognition as a different subspecies, it 


studies of these rattlers resulted 


was appropriate that he named them nuntius, the 
messenger. 

‘The snakes are hunted in the area around the 
villages, one day being spent hunting in the direc- 
tions of the four cardinal points of the compass — 
invariably in the order north, west, south and 
east. If an insufficient number is obtained on the 
four ofhcial days, the priests may continue the 
hunt informally for several days in whatever 
directions they choose. When the snakes are c cap- 
tured, they are placed in sacred clay jars and 
stored in the underground rooms or kivas of the 
Snake priests. 

If enough snakes are collected during the four 
days of formal hunting, the Snake priests remain 
in their kivas the following days and make prayer 
sticks (pahos), prepare their costumes, and ob- 
serve various sacred rituals, including ceremonial 
smokes. ‘The Antelope priests take no part in the 
hunting of the snakes, but remain in or near their 
kivas, carrying out elaborate preparations for the 
ceremonies. ‘These include the making of an 
altar with a beautiful mosaic of colored sand, 
symbolizing the elements of a rain storm: the 
making of prayer sticks and other sacred objects; 
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the dramatizing of the ancient myth of the Snake 
Youth and Gae Maiden from which the ritual 
stems; and the performing of numerous acts sym- 
bolic of rain. Throughout the entire ceremony 
sacred corn-meal is sprinkled liberally about to 
sanctify the objects and performers. Appropriate 
insignia and symbols are placed to keep non- 
priests from trespassing into the areas where the 
rituals are being performed. 

Klauber mentions in particular the snake-whip 
or snake-wand, “a wooden shaft about eight 
inches long to which is attached a pair of eagle 
feathers.” These sticks are used throughout the 
ceremony to direct, maneuver or quiet the snakes. 
Only eagle feathers are used, because eagles are 
believed to be the masters of snakes. 

Early in the morning of the eighth day the 
Antelope race is held. This is the first part of 
the ceremony that is open to the public — either 
Most of the young men of the 
villages compete in this. On the evening of this 
day the Antelope or Corn dance is held. ‘This is 
said to resemble closely the Snake dance of the 
succeeding day. 


Indian or white. 


In fact, some writers have in- 
terpreted this event as a rehearsal for the Snake 
dance. The roles of the Antelope and Snake 
priests are different in the Corn dance from those 
in the Snake dance, and corn stalks twisted to- 
gether with melon vines are used in place of the 
snakes. The ritual is a definite part of the whole 
ceremony and represents a prayer for the agri- 
cultural products on which the Hopis depend, 
chiefly corn, 

On the morning of the ninth day the young 
men of the villages participate in the Snake race, 
a cross-country run of four or five miles, ter- 
minating in the steep ascent to the top of the 
mesa on which the Snake dance will be held. At 
noon occurs an elaborate and secret rite which 
has been recorded by only a few observers who 
have gained the confidence of the Snake priests. 
This is the sacred washing of the snakes to be 
used in the dance. The chief Snake priest re- 
moves the snakes from the sacred storage jars 
and before the assembled members of the Snake 
society dips them, in handful lots, in an effusion 
in an earthen bowl. The snakes are allowed to 
crawl around on the floor of the kiva until dry, 
or sometimes for as long as two hours. They are 
then placed in cloth Bese to await the dance. 


This is the beginning of the dance. The Ante- 
lope Priests in ceremonial dress are entering 


the plaza of the village, carrying rattles of 


buckskin and bags containing sacred meal. 


Photo Courtesy of Arthur Woodward 


The long-awaited Snake dance occurs at sun- 
down on this ninth day of the ceremony. Shortly 
before the dance starts, the snakes in their bags 
are placed in a small tepee-shaped bower of 
cottonwood branches called the kisi and situated 
near the center of the plaza where the dance is 
held. The dance begins with Antelope priests 
coming from their kiva dressed in elaborate cere- 
monial costumes. They may number from six to 
twenty, depending on the size of the village. 
They march out in single file, carrying a rattle 
of buckskin in one or both hands and a bag of 
sacred corn-meal. ‘They make four trips around 
the plaza, always proceeding north, west, south 
and east, scattering corn-meal on objects of im- 
portance to the ritual. On completion of the 
fourth circuit of the plaza they stand in a single 
row near the kisi. 

The Snake priests then enter the plaza from 
their kiva. They also move in single file with the 
line preceded by one or two chief Snake priests, 
and like the Antelopes they make four circuits of 
the area. At the same time one or two priests 


enter the kisi and remain by the bagged snakes. 
The Snake priests stop after their fourth circuit, 
taking a position in front of and facing the 
Antelope priests. Then follows a slow, weaving 
dance that goes on for some time, after which the 
Snake priests gather into trios. As the trios pass 
the kisi one man in the group reaches down and 
is handed a snake by one of the priests inside the 
kisi. He puts the snake in his mouth, holding it 
with his lips and teeth about six to twelve inches 
back of the head. Another member of the trio 
puts his left arm on or around the shoulder of 
the priest carrying the snake and the two dance 
slowly around the plaza. ‘The third man follows 
the other two men of his group. After going 
about one and a half times around the plaza the 
priest with the snake drops or puts it down and 
gets another as he passes the kisi. As he puts 
down the snake, the priest following him picks it 
up and carries it until he has accumulated several 
snakes, at which time he hands some to the An- 
telope priests. In the meantime other trios of 
Snake priests are dancing around the plaza, get- 
ting snakes from the kisi, dancing around with 
them and then handing them to the Antelope 
priests. The latter remain standing by the kisi, 
chanting and shaking their rattles to furnish the 
rhythm for the dancing Snake priests. 
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Throughout the handling of the snakes in the 
dance, the snake-wands are used constantly to 
keep the reptiles distracted or from getting in a 
threatening position. When all of the snakes 
have been handed out of the kisi and are now 
held either by the dancing Snake priests or the 
Antelope priests, a circle is drawn on the ground 
with corn-meal and all the snakes are dumped 
into the circle. The seething mass that results 
creates great excitement, particularly among the 
adjacent spectators. The Snake priests now rush 
to the circle, grab up the writhing snakes by the 
hands-full and run down from the mesa in the 
four cardinal directions. They run out on the 
plain below, to the shrines located at some dis- 
tance from the base of the mesa. Here the snake 
messengers are deposited, along with prayer sticks 
(pahos) and liberal sprinklings of sacred corn- 
meal. The priests return slowly to the mesa 
where they take a purifying emetic, and close the 
dance with a feast and merrymaking that lasts 
for four days. The spectators leave the cere- 
monies as the priests rush off the mesa carrying 
the snakes to the shrines for liberation. 


Now the Snake Priests are entering the plaza 
in single file, passing the cottonwood bower 
called the “‘kisi,’"” where the snakes have been 


deposited in bags before the dance begins. 
Photo Courtesy of Arthur Woodward 
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From this brief résumé taken from Klauber’s 
detailed summary, it is indicated clearly that 
snakes are handled freely and incautiously on 
several occasions. We know from numerous re- 
ports that many of the snakes used are venomous 
rattlesnakes. How do the Hopi avoid the un- 
pleasant consequences of frequent bites by the 
venomous snakes? In his review of the literature, 
from the first report in 1881 by Charles A. Taylor 
to the date of his own report in 1932, Klauber 
classified the many suggested answers to this 


question as follows: 


A. Conditions affecting the audience 
B. Conditions affecting the priests 
a. Natural 
b. Acquired 
C. Conditions affecting the snakes 
a. Natural 
b. Acquired 
Any proposed solutions involving “A” can be 
dismissed immediately because numerous quali- 
fed scientists have been present in the audience 
and there is no doubt that live rattlesnakes are 
handled by the Hopis. Anthropologists have 
thoroughly investigated all possible suggestions 
that would come under section “B.” There is no 
strong evidence to support any view that the 
priests possess a charm over the snakes or an im- 
munity (either temporary or permanent) to the 


The dance is in progress. Antelope Priests are 
at the left and the Snake Priest is holding a 
small Rattlesnake in his mouth and hands. The 
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Priest behind carries a feather ‘‘snake whip. 
Photo Courtesy of Arthur Woodward 

venom. That leaves us in doubt only about con- 

ditions that affect the snakes. 

Klauber points out that any snake that is 
handled much or is disturbed frequently by hu- 
man activity usually becomes docile. This is 
well-known to all reptile keepers in zoological 
parks and. is relied upon by reptile showmen. 
Many observers have remarked on the lethargic 
and peaceful appearance of the snakes used in 
the dances. It has been suggested that the snakes 
were drugged in some way, but there appears to 
be no evidence for this. Even relying on the 
docility of individuals that have been handled 
frequently, there is still considerable opportunity 
for painful accidents to happen. Some writers 
have suggested that the Indians broke off the 
snakes’ fangs or caused them to expend their 
venom by making them strike repeatedly at some 
object. What was badly needed for examination 
and study by a herpetologist were specimens ac- 
tually used by the Indians in the dance. Several 


non-herpetologists have reported examining speci- 


mens collected for the dance and even those used 
in the dance. Their reports are conflicting and 
unconvincing. 

The difficulty of getting snakes used in the 
dance is due to the fact that such specimens have 
been sanctified and represent sacred objects of a 
religious ritual. ‘Tampering with them in any 
way is deeply disturbing to the Indians, just as it 
would be for us if conditions were reversed. 
Nevertheless a few specimens have reached the 
hands of scientists to reveal the true answer to the 
question. 

In 1883 H. C. Yarrow, a competent herpetol- 
ogist, gained entrance to the snake kiva prior to 
the dance. He selected a large rattler at random 
and found that its fangs were intact. After the 
dance he took two rattlers and sent them to the 
U. S. National Museum, where they were ex- 
amined by S. Weir Mitchell, a leading authority 
on venomous snakes. Mitchell reported that the 
fangs were present and the venom glands were 
full. Up until the time of Klauber’s report these 
were the only rattlesnakes used by the Hopis that 
had been studied by a herpetologist. From all of 
the evidence available to him, Klauber concluded 
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that the only plausible explanation of the Hopis’ 
apparent immunity beyond the known docility 
of captive snakes was the evacuation of the 
venom glands before the ceremony. While it is 
impossible to expel all of the venom by squeez- 
ing of the glands, enough can be removed to 
render the snakes relatively harmless for a short 
time. Klauber went on to say that the “final 
word on this will not be spoken until some her- 
petologist has had an opportunity to examine 
carefully several of the rattlesnakes used in the 
rite, sometime between the ceremonial washing 
in the kiva at noon on the day of the dance, and 
the ultimate dispersal of these messengers to the 
gods at the foot of the cliffs after the ceremony.” 
Klauber’s statement was published in January 
of 1932 and no sooner was it made than Charles 
M. Bogert, the eminent herpetologist of the 
American Museum of Natural History, collected a 
rattlesnake actually used in the Hopi Snake dance 
at Shimopovi the following August. This was the 
first rattlesnake messenger to be collected since 
Yarrow got his two specimens in 1883. Bogert 
published a scientific report detailing his observa- 
tions on the dance and the snake he obtained. 
Later he published an exciting popular account 
of this experience in Natural History for May, 
1941. In the latter narration he tells of his care- 
fully laid plans, his studied efforts to appear in- 
conspicuous as he watched with a small telescope 
while the priests liberated the snakes, and as he 
approached the shrine, the uncomfortable scru- 
tiny of a nearby Hopi as he first approached it, 
further delay while this Hopi moved out of sight, 
the final approach to the shrine, the quick search 
for the snakes, the finding of a harmless Bull 
Snake before a rattler was located, the picking up 
of the venomous snake and rolling it up in a 
small bag so that it could be placed in his hat 
to avoid suspicion, and finally his hurried exami- 
nation of the snake in the shelter of a deep gully 
— just in case something might happen later. 
When Bogert picked up the rattlesnake mes- 
senger, he fully expected that it was a snake with 
its fangs intact, but with some of its venom ex- 
tracted. Writing of this experience, he said, “it 
was something of a surprise, upon prying the 
snake’s mouth open with a pencil, to find the 
fangs entirely lacking and obviously removed. 
With the object of learning something regarding 
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the condition of the venom glands, pressure was 
applied with the thumb and finger to the proper 
region, but no venom, at least none recognizable 
as such, was forced out into the mouth.” The 
snake was sent to Klauber for his examination and 
Bogert quotes from the letter he received in reply: 

“I pickled the snake last night and found as you had 
supposed that apparently not only the functional fangs 
had been removed, but all of the rudimentary fangs as 
well. In fact, it would appear that the sockets in the 
maxillary which normally hold the functional fangs, 
were completely extirpated. This has been done with 
a knife as indicated by cuts rather than tears, and on 
the whole it was rather well done, if you forget the 
snake’s feeling in the matter. However, an infection 
had set in which had already reached one of the pits 
on the outside. I presume that a snake under such cir- 
cumstances would inevitably die, particularly as it 
could get no food, even though it might survive the 
infection. Offhand, it doesn’t seem to me that the 
underworld gods would be disposed to send too much 
rainfall in return for so damaged a Western Union 
messenger. I did not make a dissection to determine 
whether the venom glands were also removed, but this, 
after all is immaterial with the fangs so completely 
gone. 


In his scientific report on his findings Bogert 
reviews the implications of his observation in the 
light of previous reports. He concludes that 
“While evidence in this one case is conclusive, 
there are the following possibilities: (1) Such 
complete defanging is a recent change in the 
ritual. (2) Such defanging is practiced at Shon- 
gopovi only. (Presentations of the snake dance as 
given at each of the five Hopi villages are known 
to be different in minor particulars). (3) Only 
the rattlers used by the neophytes are defanged. 
(4) If such skillful defanging is practiced at one 
village, some other protective measure, such as 
plugging the hollow fangs, or milking the snakes 
of their venom as suggested by Klauber, while 
only a dubious possibility, may be used in other 
villages. Examination of one additional rattler 
used in a snake dance held at a village other than 
Shongopovi would furnish a basis for answering 
most of the questions raised by these possibilities.” 

Bogert attempted to obtain additional speci- 
mens on the day following his success at Shimo- 
povi. He attended the Snake dance at Hotevila, 
but remarks laconically, “my attempt to ‘collect’ 
another was frustrated.” In the two decades that 
have elapsed since his specimen, none other has 
been reported, making the specimen Bogert col- 
lected the only rattlesnake used in a Hopi dance 
that has been studied by a herpetologist during 


the Twentieth Century. In 1943 the anthropol- 
ogist, Mischa Titiev, published additional evi- 
dence to the effect that the Hopi do break or 
remove the fangs of the snakes. He obtained this 
information from the testimony of two former 
members of the Snake society. 

In the preceding issue of Animal Kingdom I 
noted some of the calls for help that are received 
in the Reptile Department and mentioned one 
from a college student from New Mexico who 
wanted us to care for his pet Prairie Rattlesnakes 
which the Dean of the college did not welcome 
enthusiastically. Imagine our considerable sur- 
prise and great joy when the student delivered 
his snakes to the zoo — one of them was a Hopi 
messenger! The modest student, Ole Peloso, of 
Albuquerque, New Mexico, was unaware of the 


For comparison purposes, this is the interior 
of a Rattlesnake’s mouth with a probe lifting 
one of the fangs, still in its sheath. A bare 
fang may be seen af the right of the picture. 


scientific importance of his pet. He casually re- 
ported the snake’s history as though it was little 
more than his other pet which had no such ro- 
mantic background. 

In 1951 Ole and a companion attended the 
Hopi Snake dance at one of the villages Che no 
longer remembers the name) on August 23rd. 
As the priests liberated the snakes at the shrines, 
the boys watched and on their way from the 
dance detoured past one of the shrines. For- 
tunately, Ole spotted a rattlesnake in a vertical 
rock crevice. He had observed the Hopi care- 
fully as they handled the snakes and believed 
that the snakes had been “fixed” in some way. 
Therefore, he picked up the snake in his bare 
hands, stuffed it into a bag and beat a hasty 
retreat from the area. Upon reaching home, the 


And this is the mouth of the ‘Hopi Messenger” 
when it was presented fo our collection. The 
fangs, both functional and reserve, have been 
completely removed and the snake is harmless. 
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To show just how harmless the Rattlesnake is, 
Dr. Oliver holds it in his hands. Despite its 
fangless condition, the snake was able to feed 
regularly and even put on a little weight. 


rattlesnake was examined and found to have no 
fangs and has acquired none since it was cap- 
tured. Ole force-fed it on a liquid diet and thus 
kept it alive up to the present time. 


gross methods 


Examination of the snake by 
and with X-ray photographs reveals that, as in 
Bogert’s specimen, the functional and_ reserve 
fangs, as well as the tooth-producing tissue, have 
been removed skillfully and effectively. ‘The 
X-ray photograph made by us indicates that the 
maxillary bones are still intact and have not been 
removed. ‘The capture of this second specimen 
with fangs removed lends strong support to 
Bogert’s suggestion that this is a comparatively 
recent method of rendering the rattlers harmless 
and that it is used by Hopis other than those at 
the village of Shimopovi. While Ole does not 
remember the name of the village from which his 
snake was collected, it must have been either at 
Mishongnovi or Walpi, since these are the two 
villages holding ceremonies in the odd-numbered 
years, 
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Thus the Hopis, like shrewd snake handlers in 


other parts of the world, have learned to perform 
an operation requiring considerable skill when 
done on a live snake. That this knowledge is not 
limited to the Hopis alone is shown by the fact 
that venomous snakes used by some of the Afri- 
can snake cults and those used by Asiatic snake 
charmers are made safe by the same operation. 
One of the Indian Cobras that has been in our 
Reptile collection for eight years was purchased 
from a Hindu fakir. It had its fangs completely 
removed before it came to us and it has never 
acquired fangs since. The snake is in excellent 
health otherwise and feeds readily on dead food. 
A rattlesnake, particularly, is helpless in the wild 
when handicapped by the removal of its fangs. 

I am happy to report that Ole’s rattler has been 
taken off its liquid diet and is now feeding volun- 
tarily on dead mice from our freezer. What won- 
derfully strange turns of events are possible in 
this modern age of ours! A helpless defanged 
rattlesnake, dispatched by the Hopis to carry 
their pleas for rain to their gods, goes awry with 
the help of a young college student and arrives 
in New York City where it is kept alive on quick- 
frozen mice! 


Rynence AS IT MAY SEEM TO you, there is a 
similarity between the New York Zoological 
Society and the world’s foremost system of 
communication. 

Our Society, first of all, is also in the commu- 
nications business. It is the purpose of our insti- 
tution to establish contacts between people and 
animals — animals from all over the world — ani- 
mals even from many places where there are no 
telephones. It is our business to study animal 
forms, to discover new knowledge about them. 
And, like A. T. & T., we have our laboratories 
where technicians bring their findings for study 
and relation to the steadily mounting store of 
biological fact. 

Again, we must extend the results of our ex- 
perience to more and more people. We must in- 
terpret the animal world. Just as the telephone 
seeks to bind the community more closely to- 
gether with wires and instruments, our Zoological 
Society attempts to increase the bond between 
people and the living things in the world around 
them. This we do in many ways including infor- 
mation services, publications, radio and television. 

It requires particularly trained people to collect 
the strange, rare and beautiful creatures of the 
earth. We must have capable technicians to study 
and interpret them. We need a special kind of 
man and woman to care for animals and to rear 
their young. This necessity for skill and training 
is as great with us as it is in the highly specialized 
functions of A. T. & T. personnel. 

And, because of this skilled achievement of 
many patient people, the Zoological Society, like 
A. T. & T., has a conspicuous record of “earn- 


Why Is the Zoological Society 


Like AT. &T? 


When you give a share of telephone stock to your 


little boy you are investing in his future, aren’t you? 


ings.” ‘The difference, of course, lies in the fact 
that the telephone industry measures its success 
in dollars while we compute our values in popular 
interest —the constantly growing numbers of 
people who depend upon the Society, the Zoo 
and the Aquarium, representing the largest regu- 
lar attendance of all the recreational and cultural 
institutions in the great city of New York. 


Nobody Owns the Telephone Company 


Everybody uses telephones but the ownership 
of the company is not in the hands of a few 
people. Many thousands of friends, its stock- 
holders, own A. T. & T. They invest in the in- 
dustry to enable it to continue and expand its 
services, to rebuild obsolete installations, to im- 
prove methods of bringing people together. 
A. T. & T. could not exist without these adher- 
ents, whose devotion is of course maintained by 
dividend checks. 

No particular group owns the Zoological So- 
ciety either —or the Zoo—or the Aquarium. 
These belong to everybody, and, like the tele- 
phone, everybody uses them. And again the 
Zoological Society could not exist and grow with- 
out its friends, its members. As a member, you 
invest in our country’s greatest center of living 
natural history. Your dividends do not come in 
the form of checks. They come in satisfaction — 
with a bonus of pleasure from your membership 
privileges. 

When you make a gift of a Society member- 
ship, when you send in your own dues, you are 
making an investment in satisfaction, in the re- 
wards of a truly unique human enterprise — in 
which the animals are our partners. 

The Zoological Society is a “blue chip” invest- 
ment. It is a vital example of the American way 
of doing things, as democratic as Democracy 
itself. 
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Sometimes he doesn’t par 


The little Wanderoo nag 
Nurse Mary Murphy in 
the July-August “‘Anini 
favorite with the staff ' 
home in the Hospital. 
tion, but he is old e 
Nurse no longer takes . 


Photograp} 


The only redeeming feature is that a bath is followed by brushing. | 


| Pei , | 


When Nurse Murphy sat on a laboratory stool, 


His climbing ability was more a matter of It f 


Kenneth invariably wanted to climb up to her. determination than of actual accomplishment. wi 


| the ritual of awarm bath. At other times this cleanliness arouses much less enthusiasm. 


KENNETH 


h whose adoption by 
ospital was pictured in 
”’ has become such a 

to have a permanent 

care and daily atten- 
y by himself and the 
subway every evening. 


DUNTON 


And for complete bliss, all that was necessary was for the Nurse 


ed the same way—the Nurse 
to stuff him into the pocket of her uniform and carry him all day. 


Jown, extend a helping hand. 


What We Are Learning About 
ELECTRIC FISHES 


By CHRISTOPHER W. COATES 


N THE PAST FEW YEARS the New York 

Aquarium has had the good fortune to share 

in research that is opening up an exciting 
new field —the quest for a hitherto unknown 
type of sensory receptor in fishes. When the dis- 
covery is made it will be as novel and stimulating 
to enquiry as the recently demonstrated ability 
of bees, ants and horseshoe crabs to detect polar- 
ized light. 

Specifically, the team of which the Aquarium 
is a part has detected, studied and described the 
electric discharges of two knifefishes from tropical 
South America, the Glass Knifefish, Eigenman- 


These discoveries are mere spadework, piling 
up data and refining techniques that will be use- 
ful when an attack is made on the real problem: 
why these and other fishes possess the power to 
give off tiny electric discharges, what purpose 
they serve. 

¥ ¥ * 

Probably all animals, as well as many plants, 
produce electric discharges. Human beings cer- 
tainly do, and the measurement of minute cur- 
rents from the brain, heart, muscles and nerves 
is routine in certain clinical and hospital pro- 
cedures. We all “run by electricity,” but of 


nia virescens, and its relative-without-a-common- 
name, Gymnorhamphichthys hypostomus. We 
have described in detail the discharge of a third 
Knifefish, the Carapo, Gymnotus carapo, whose 
electric properties had previously been reported 
in only the most summary form. As a result we 
have good reason to believe that the entire Family 
Gymnotidae is “electrogenic” — fifty or more 
fishes yet to be measured in the laboratory, 
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The research team of which the Aquarium is a 
part has described the weak discharge of this 
Knifefish, Gymnorhamphichthys hypostomus. 


course the amounts of current involved are so 
small they can usually be measured only by sensi- 
tive electronic instruments — probably they never 
exceed a tenth of a volt. Furthermore, since 
land animals are surrounded by air, which is a 


relatively good insulator, these very small dis- 
charges cannot be detected at a distance from the 
body. 

With animals that live in water it is different. 
Water is a far better conductor than air, and some 
aquatic animals have developed a special mechan- 
ism that allows them to discharge impulses at 
relatively high voltage. The Electric Eel from 
the streams and swamps of northern South 
America is the best-known of these living electric 
machines. Our own popular exhibit of the crea- 
ture, with demonstrations every hour of its ability 
to make a loudspeaker squawk with static and 
electric lamps to light up, has done much to make 
it so widely known. The eel produces an enor- 
mous amount of electricity — up to 650 volts — 
and when this current is discharged into the 
water the electric field it sets up is large enough 
to hurt or stun the fish’s enemies or prey. 

Less well known to the public, but equally 
well established as electricity-producers, are va- 


rious other fishes. The ‘Torpedoes, a group of 
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thirty or more marine electric Rays, include spe- 
cies with the next most powerful discharge. Large 
Torpedoes can give off more than 200 volts. Then 
there is the Electric Catfish of the lakes and 
streams of Africa. Reports on its strength vary 
greatly, but it cannot match the Electric Eel nor, 
probably, a large Torpedo. We have measured 
specimens four to eight inches long and obtained 
readings of only about 80 volts. The fish is known 


to grow to a length of about four feet, however, 
and presumably the larger specimens would be 
more powerful. 

Much less potent are the two or three Electric 
Stargazers of the western Atlantic and the eastern 
Pacific. To the best of our knowledge no one 
has measured the current produced by their small 
electric organs (located behind each eye), but we 
do know that it is strong enough to be felt by 
the human hand. 

These, then, were for many years the only 
fishes definitely proved to be electric in the sense 
of giving off appreciable discharges from specific, 
electricity-producing organs. To be sure, anato- 
mists have found what looked like electric organs 
in several other kinds of fishes and from their 
descriptions it was hard to believe that they could 
have any function except to produce electricity. 
But no one had ever felt or measured their elec- 
tric current, with one rather dubious exception. 

All these fishes suspected but not known to be 
electric were in two groups, the Skates and the 


The Glass Knifefish is another South American 
fish now found fo give off electricity. It dis- 
charges at a rate of 300 impulses each second. 


Mormvyrids. The Skates are distant relatives of 
the Torpedoes. Both are shark-like fishes that 
have become greatly flattened, but there the 
resemblance stops. In the Torpedoes the pair of 
large, flat, oval electric organs occupies a good 
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part of the fish’s roughly pancake-shaped body, 
while in the Skates the corresponding structures 
are merely two strips of tissue running down the 
long, thin tail. Although some of the commonest 
Skates possess these unusual organs, there is only 
one report of anyone trying to determine their 
electric output.’ The estimated measurement was 
half a volt, not nearly strong enough to be felt by 
the bare wet hand. 

The Mormyrids are a family of fishes confined 
to the fresh waters of tropical Africa, and few 
people outside of that continent even know of 
their existence. Some of them are important 
food fish, however, and ichthyologists have long 
been interested in them because of their bizarre 
appearance and extraordinarily large brains. At 
least some of the strange Snoutfish, belonging to 
the genus Mormyrus, have small elongate organs, 
presumed on anatomical grounds to be electro- 
genic, located in the posterior part of the body 
and the tail. A close relative of the Mormyrids, 
the Jerfar, Gymnarchus niloticus, is similarly 
equipped. 

Not until the development of extremely sensi- 
tive devices for the detection and measurement of 
electricity and the subsequent adaptation of them 
for use in the biological laboratory, was there any 
way to find out whether the so-called weak elec- 
tric fishes really could discharge electricity into 
the water around them, and if so, how and why 
they did it. With electronic instruments, such as 
amplifiers and cathode ray oscillographs, tech- 
nicians can record the most minute electric cur- 
rents at practically the speed of light. Using such 
instruments, Dr. H. W. Lissmann of Cambridge 
University has recently found that Gymnarchus 
does indeed regularly emit small electric currents, 
while Dr. W. Holmes of Oxford has made similar 
observations on Mormyrus kannume.> 3 

For many years we have been studying the 
physiology of the Electric Eel, working primarily 
with a group of scientific specialists headed by 
Dr. David Nachmansohn and located at the Col- 
lege of Physicians and Surgeons of Columbia 
University. Here the latest techniques in bio- 
chemistry and biophysics are being used to reveal 
just how the Electric Eel generates its power.! 
Not long ago we turned our attention to some of 
its smaller relatives, the Knifefishes, with the re- 
sult mentioned earlier in this article. 
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The reason why the electrical abilities of the 
Knifefishes have gone unsuspected so long is that 
they produce quite feeble current. Dr. Lissmann 
was the first to report electrogenic properties in a 
Knifefish, the Carapo, but he gave no details of 
his investigations. We have been able to study 
and describe the discharges of this species in 
detail, as well as those of two other Knifefishes, 
Eigenmannia virescens and Gymnorhamphich- 
thys hypostomus.” We have also made prelim- 
inary observations on other Knifefishes, and to 
date every species we have examined has proved 
electrogenic. 

In order to pursue these studies, three of us 
joined forces, making a team in which each mem- 
ber could bring his specialty to bear on the 
problem: Dr. Mario Altamirano, neuro-anatomist 
and physiologist, Dr. Harry Grundfest, biophysi- 
cist; and myself, ichthyologist. We found that 
the electric impulses of the Knifefishes never 
exceed three-tenths of a volt. They are emitted 
with remarkable regularity and great rapidity, 
some 300 discharges each second by Eigenman- 
nia, 100 per second by Gymnorhamphichthys, 
and 65 by Gymnotus. It makes no difference 
whether the fishes are swimming about or resting 
on the bottom of the tank; the discharges go on 
as usual. In this respect these impulses are quite 
different from the ones put out by the Electric 
Eel, and this brings us to the fundamental and 
perplexing question of what use these tiny elec- 
tric discharges are to the fish. 

Electric Eels and Torpedoes use their power- 
ful discharges both to defend themselves and to 
secure food by shocking other fishes, frogs and 
the like into insensibility. “There seems little 
doubt that the Electric Catfish and the Stargazers 
employ their electricity defensively, but whether 
they also catch their prey with its help is not 
known. No observations to date give any inkling 
that they do. The Electric Eel, however, em- 
ploys its electricity in still a third way, and it is 
one which gives a clue as to how the weak elec- 
tric fishes — that is, the Mormyrids, the Knife- 
fishes and probably the Skates — use theirs, 

The first intimation that some of the electrical 
activity of the Electric Eel was not connected 
either with offense or defense came from listening 
to them as they swam about in one of the tanks 
at the old Aquarium at the Battery. A pair of 


ordinary headphones, of the kind used by wire- 
less operators, provided an easy way to determine 
whether the Eels were discharging, since the 
electrical disturbance is picked up and can be 
heard as clicks or “static.” It was noticed that 
although all was quiet so long as the Eels lay on 
the bottom, a series of “ticks” could be heard in 
the headphones as soon as they moved about. 
These “ticks” were entirely different from the 
crashing barrage of noise that resulted when the 
Eels were discharging because they were annoyed 
or were being fed. Subsequently these smaller 
discharges were measured and found to range up 
to about 50 volts with a frequency of about 50 
discharges per second. At first it was thought 
that they might serve as a warning, put out by 
the Eels to keep potential enemies away. Gradu- 
ally another possible explanation dawned on us.° 

All Electric Eels more than a foot or so long 
are blind. Although smaller ones are apparently 
equipped with perfectly normal eyes, something 
begins to happen to them in this stage of their 
development and the eyes soon turn opaque and 
useless. Nevertheless, Eels are able to find their 
prey with surprising accuracy and can differen- 
tiate between a fish and, say, a small block of 
wood without ever touching the object or even 
coming near it. We know that Eels are sensitive 
to each other’s electricity because they will im- 
mediately gather around the head of a discharg- 
ing individual, energetically searching for food. 
Could it be that an Eel reacts to its own elec- 
tricity? This train of thought led to a series of 


The Carapo had previously been reported as 
an electric fish, but no details were given. Now 
its discharge has been studied and described. 


experiments, made during the war, from which 
it appeared that the Electric Eel does indeed use 
its own electricity to locate objects and obstacles 
in its environment. Careful measurement showed 
that the impulses came from the posterior region 
of the Eel’s body, not from the greater length of 
it as do the stronger discharges used for protec- 
tion and to get food. Painting the head of an 
Eel with an insulating lacquer showed that the 
receptors for the information returned by these 
impulses are undoubtedly located there. How 
these head receptors operate is still a mystery, 
however. 

More recent experiments along these lines 
have been performed by Drs. Richard D. Keynes 
and Hiss Martins-Ferreira at the University of 
Brazil in Rio de Janeiro, and, as far as they go, 
they confirm those of our own." 

The Electric Eel is undoubtedly not the only 
fish that employs its electricity as a sort of elec- 
trical locating device. Gymnarchus from Africa 
also appears to do so. This species, however, like 
the Knifefishes, gives off a continuous stream of 
electrical impulses from the region of its tail — 
roughly 300 of them per second with a maximum 
of about 3/100ths of a volt — and is definitely 
aware of any conductors put into its tank. 

One feature that many electric fishes have in 
common is a long body or tail. In all of these 
elongated species, the electric discharges that are 
probably used to explore the environment come 
primarily from organs located near the posterior 
end of the body. ‘The Knifefishes have, as their 
name implies, a very narrow triangular shape. 
They move about by undulating the anal fin 
which extends along the belly for almost the 
whole length of the fish. ‘They can move back- 


ward and forward with equal ease, and are just 
as likely to dart off directly toward the rear, tail 
first, as to go forward. While traveling backward 
at considerable speed they can pass through small 
holes without ever touching the sides. A system 
of electro-location would nicely explain this 
amazing faculty. Gymnarchus, too, moves back- 
ward just as easily as forward by undulating one 
of its fins, but in this case it is the dorsal fin, 
which runs the entire length of the fish’s back, 
that is so used. Gynmarchus also possesses re- 
markable ability to avoid running into things 
while darting toward the rear. ‘The small electric 
organs of the Electric Skate, which are located 
out on the long, slender tail, may very well be 
used as electro-locators in a similar manner, al- 
though the Skates we have seen never have 
swum backward even though they might easily 
do so. 

The idea that the continuous, small, rapid, 
rhythmic discharges are a type of mechanism use- 
ful for orientation or for locating objects in the 
water is still only a theory, however. This is be- 
cause we as yet know nothing about any possible 
receiver-mechanisms by which the fish could de- 
tect alterations in its electric field caused by ob- 
structions or possible sources of food. Extremely 
sensitive, highly specialized electric detectors 
would be necessary, and just how they would 
operate is pretty much of a mystery —at least in 
the present state of our knowledge. ‘The peculiar 
pits on the head of the Electric Eel are obvious 
possibilities and need careful investigation. Dr. 
Holmes has found unusual structures at the ends 
of the nerves under the dorsal fin of Mormyrids. 
When the connection of these to the brain was 
severed, the fish became less responsive to the 
presence of other fishes and to any electrical con- 
ductor placed in its tank. We agree with Dr. 
Keynes in suspecting that an entirely new type 
of sensory receptor is most probably awaiting 
discovery. 

Another possible use to which the weak elec- 
tric discharges of fishes may be put is to provide 
a means of communication with one another. 
When, by means of an electric recording device, 
its own impulses were fed back into the water of 
its tank, Dr. Lissmann’s Gymnarchus vigorously 
attacked the electrode from which they emanated. 
In our experience, all of the Mormyrids and 
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many of the Knifefishes are so quarrelsome that 
only a single specimen of any one species can 
safely be kept in an aquarium, unless the tank is 
very large. Perhaps the weak electric impulses 
of these aggressive fishes act as warning devices, 
telling another fish to keep its distance, so to 
speak. Or they may at times serve to attract 
desired companions or mates. 

The discovery that weak electric organs are 
probably widespread among the Knifefishes helps 
answer one knotty evolutionary problem. In 
the evolution of the Electric Eel, how did this 
fish acquire its tremendous electric powers? Once 
the Eel had enough electricity to defend itself 
or to stun prey, natural selection could augment 
this faculty, since the more powerful Eels would 
be better able to escape destruction or obtain 
food. But of what use could electric organs be 
to the fish during the long evolutionary period 
when they were just beginning to develop? 
Many zoologists have puzzled over this; Darwin 
himself was at a loss to explain it. Now, as Dr. 
Lissmann has pointed out, the question has been 
at least partly answered. The Carapo has been 
considered one of the most primitive, unspecial- 
ized members of the Knifefish family and most 
similar to the ancestral fish from which the Elec- 
tric Eel evolved. Now we can see that the 
original utility of the Eel’s eiectric organs may 
have been as an electro-locating device. The de- 
velopment of more powerful organs for feeding 
and defense came later. 

Our discovery of the production of electrical 
discharges by the Knifefishes has naturally 
awakened great interest in the behavior and 
physiology of these fishes, but it also gives prom- 
ise of providing another tool for the analysis of 
the production of electricity by living cells. “Ther 
are things we can do with the weak electric or- 
gans that are impossible with the organs of the 
more powerful Electric Eel. Thus the Knife- 
fishes may very well take their place next to the 
Electric Eel as one of the most useful of Jabora- 
tory animals. 
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Good Haters- 


AUSTRALIA’S SQUIRREL GLIDERS 


A parent Squirrel Glider with babies on its 
back. The parachute-like membrane which 
enables the Gliders to volplane can be seen 
on the left side of one of the youngsters. 


All Photos by the Author 


By DAVID FLEAY 


Director of the Fauna Reserve at West Burleigh, 
Queensland, Australia 


ERE AT West Burieicu some ten miles 

over the New South Wales border in 

sunny Queensland’s south coast area, 
the pretty, soft-furred Cand sharp-toothed) Squir- 
rel Glider is our commonest tree mammal — al- 
most as omnipresent as the Gray Squirrel of the 
New York region although far less often seen 
because it is nocturnal. 

“Squirrel” Gliders they are called, but of course 
they are not squirrels; Australia has no squirrels. 
They are marsupials, really flying phalangers, 
scientifically known as Petaurus norfolcensis, 
but Squirrel Glider is the name commonly used 
because they have a fluffy, squirrel-like tail and 
they glide very much like the Flying Squirrels 
of North America. 

This very night, only a few minutes before I 
sat down to write this article, a Squirrel Glider 
almost glided into my automobile. I had been 
out shooting big fruit bats, “flying foxes,” as 
food for part of my animal collection, and was 
just driving home to my garage when a Squirrel 
Glider sailed out of the darkness, across the path 
of light in front of the windshield, and landed 
on a treetrunk alongside the drive. 

Indeed, when shooting bats, I have to be most 
careful to differentiate between the eye-reflection 
of the bats and the shining eyes of the pink- 
nosed gliders skipping from branch to branch in 
the Moreton Bay fig trees. It is easy enough if 
you take time to notice the movements of the 
animal. 

No mere description of color and markings 
can give an adequate picture of this vivacious 
creature. Its fur is soft gray, fine and slightly 
woolly, dark-streaked on head and back and 
rump; underneath the fur is glistening white 
suffused with yellow. A delicate pink nose, pink- 
soled feet and black patches at the base of the 
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ears complete the over-all description, but to get 
the full measure of a Squirrel Glider you have 
to be bitten by one. They are equipped with 
narrow and tapering lower incisors half an inch 
long, and anyone rash enough to plunge a hand 
into a nesting hollow (as 1 have been a few 
times) is sure to be bitten savagely. 

At least two other gliders, the Greater (Schoin- 
ohates volans) and the Fluffy (Petaurus aus- 
tralis), are both larger and noisier; indeed, the 
prolonged gurgling shrieks of these two during 
their volplaning activities are characteristic night 
sounds of the eastern Australian bushlands. The 
Squirrel Glider is only about twenty inches 
long, of which some eleven inches are made up 
by the tail, and its volume of sound is not extraor- 
dinary. However, it makes up for this by its 


droning, self-starter cursing — 1 can think of no 
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The Dusky Glider is the largest of the gliding 
possums, and therefore is able to sail further 
than the smaller ones. Even the little Squirrel 
Glider can make skimming leaps to 60 yards. 


other expression for it—when it is handled 
against its will or is engaged in one of its fre- 
quent family squabbles. Oddly enough, although 
it is to all intents and purposes simply a larger 
edition of the little Sugar Glider (Petaurus brevi- 
ceps), and interbreeds with the Sugar Glider 
under conditions of captivity, its voice and 
“vocabulary” are somewhat different. The Squir- 
rel Glider drones and whirrs when it is angry 
and that is its usual note; I have never heard it 
give forth the repeated terrier-like yaps or shrill 
erunts so often heard when a Sugar Glider is 
puzzled or nervous or annoyed. 


One other thing must be said about Squirrel 
Gliders: they are good haters. 

Once, slipping silently through the forest at 
night, I came upon two male Squirrel Gliders 
fighting in a tall gum tree. So engrossed were 
they in their feud that they paid no attention 
to me, not even when their savage attacks car- 
ried them off the limb and they fell in a tangle 
of fur at my very feet. They simply went on 
fighting until I reached down and grabbed them. 
Then, of course, they forgot each other and both 
sank their teeth in my hands. 

They are excellent gliders, and skimming 
leaps of fifty or sixty yards from the top of one 
tree to the trunk of another are common. The 
secret, of course, is the gliding membrane, join- 
ing the fifth finger, the flanks and the ankles. 
This skimming locomotion is undoubtedly con- 
venient when it comes to feeding, for the Squir- 
rel Glider is not a leaf-eater and it may have to 
travel considerable distances to find the nectar 
and insects that make up the bulk of its food. 

The greatest treat that 1 can give the Squirrel 
Gliders in my collection is the larvae of longicorn 
beetles. Toss in a handful of these big creamy 
larvae and every glider scrambles to be first at 
the feast. Up they sit, exactly like squirrels, with 
the grubs held tightly in both forepaws. ‘They 
are also particularly fond of moths, beetles, 
crickets, katydids, cicadas and grasshoppers — and 
in times of stress they will even tackle small birds 
and mice. 

Some years ago during a winter period when 
insects were not readily available we were aston- 
ished to find that the Squirrel Gliders had made 
a nocturnal attack on a half-grown Guineafow] 
which shared a big cage with them. We had been 
supplying plenty of bread and milk, jam and 
strips of fatty meat — delicacies that had served 
very well up to that time — but their appetites 
had taken a turn for bird, and they attacked the 
nearest victim, stripping the feathers and part 
of the flesh from one wing. They take so readily 
to small birds that I am sure they prey occasion- 


Curious about what is going on, a Sugar Glider 
peeps out of its hole in a tree. This species 
is smaller than the Squirrel Glider, is more 
plentiful, and covers the widest range of all. 


ally on sleeping Honey-eaters and other small 
birds in the treetops, particularly during the 
colder months when insect food is scarce. 

A very great part of their diet is derived from 
the nectar of blossoms, sap licked from small 
branches that have been pierced or stripped by 
the sharp teeth, or sweet exudations from trees 
and the sugary substances of berries and fruits. 

Our own Squirrel Gliders here at West Bur- 
leigh have built a large, comfortable, cup-shaped 
nest of gum leaves in an old box. Each leaf is 
neatly stacked on edge. 

While they were building it I used to spy on 
them at night, fascinated by their dexterity. The 
usual procedure was for me to bring in an arm- 
load of eucalyptus branches at dusk. After night- 
fall the gliders would scamper for them, usually 
hanging upside down on the branches to sever 
sprays of leaves with their teeth. Once a cluster 
of leaves was free, it was expertly passed back- 
ward along the belly by the forepaws, taken over 


by one hind foot and pushed upward so that the 


The Gliders are good parents. When Mr. Fleay 
picked up a baby that was born fo a couple in 
his collection, the Sugar Glider mother over- 
came her timidity in concern for the youngster. 


tail could take a twist around the bunch. Even- 
tually thoroughly loaded and unable to glide be- 
cause the tail was in use, the little animals would 
scurry along the branches and pop into the 
nesting box to make the characteristic neat 
arrangement. 

Squirrel Gliders live in family groups of five 
or six or more, a unit that is most intolerant of 
intruders of its own kind. A “foreign” glider 
straying into the neighborhood can be sure of a 
hostile reception. 

Owls are the gliders’ major natural enemies; 
the Masked, Sooty, Powerful and Barking Owls 
occasionally pounce on an unwary glider. Far 
more serious are the depredations of the com- 
mon cat, both feral and “attached,” and the dis- 
covery of the thick, furry tails discarded by 
cats are all too common evidence of the destruc- 
tion of gliders in Queensland. 

In this warm and equable climate there ap- 
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pears to be no special season for the appearance 


of the two young in the maternal pouch. In 
fact, one female that reared twins four months 
ago already has another set at the pouch-leaving 
stage. Ihe gestation period is only about three 
weeks and the little ones at birth are more active 
than the embryo Dasyures or “native cats” at the 
same stage, and almost twice as large, 

By the time they are two months old the pink 
infants show a covering of short fur. Very soon 
after this, although their eyes are not yet open, 
they are too large for the pouch and_ simply 
cuddle up with the parents in the leafy nest. 
While the father is out flitting hither and yon 
in the starlight, the mother acts as baby-sitter; 
when father returns, mother will make her food- 
hunting forays. When they are separated from 
their parents, the babies utter slow, repeated 
cries that usually bring the female to them in 
haste — even in the daylight that they hate so 
much. i. 

At a little more than ten weeks the babies’ 
eyes open and subsequent growth is quite rapid 
until, at four months, they begin to rely upon 
their own resources though remaining in and a 
part of the family group. 


News from the Conservation Foundation 


Research 


Three new research survey projects are in the 
stage of active planning. The first is a study of 
water laws in the Eastern states and their ade- 
quacy with respect to foreseeable regional water 
needs for all purposes. The second, to be con- 
ducted by Dr. Richard L. Meier of the Univer- 
sity of Chicago, will consider long-range impli- 
cations of human fertility control. ‘The third has 
to do with an analysis of the degree of insufh- 
ciency of our present hydrologic and meteorologic 
knowledge. 


Wildlife Surveys 


The Foundation’s study of Marine Resources 
is nearing completion. With joint sponsorship by 
the New York Zoological Society, President Os- 
born this summer set up a project in behalf of the 
American bighorn sheep, their population, dis- 
tribution and long-range protection requirements. 
A considerable quantity of field observation 
records has already come in for review. Also in 
joint collaboration with the Society we are 
starting a survey of the prairie-dog and related 
animal and plant life of the Western plains, an 
ecological analysis long overdue. 


Natural Resources Council 


Executive Vice-president Samuel H. Ordway, 
Jr., on October 12-13, acted again as Chairman 
at the Natural Resources Council meetings in 
Washington, an important afhliation since it 
maintains our active relations with some thirty- 
five other conservation groups. Along with other 
advisors to the Secretary of the Interior, Mr. 
Ordway urged the Secretary to review the matter 
of long-range plans for hydro-electric power de- 
velopment in view of atomic power and lignite 
implications. 


In Edueational Fields 


Activity in education or public information 
has been brisk. In October Vice-president George 


E. Brewer, Jr., and other staff members met with 
Dr. Charles E. Lively of the University of Mis- 
sourl to discuss the results of the study which 
Dr. Lively initiated last spring for the purpose of 
determining the degree and quality of conserva- 
tion teaching in American institutions of higher 
learning. ‘The group will consider the answers 
received through Dr. Lively’s initial question- 
naire. 

Also in October Mr. Brewer traveled to Hig- 
gins Lake, Michigan, to attend the meetings of 
the Mid-west Conservation Education Confer- 
ence. 

At Yale the conservation courses continue for 
their fifth year. Dr. Paul Sears will take a sab- 
batical leave and his place will be filled by Dr. 
Fraser Darling. A further sum of $5,000 has 
been anonymously contributed for the support of 
conservation scholarships at Yale. ‘The seminar 
at the Littauer School at Harvard, initiated by 
the Conservation Foundation, also continues into 
its fifth year with participation by the Harvard 
Law School and with support of Carnegie Foun- 
dation and Ford Foundation grants. 


Water 


“The importance to the United States of con- 
serving its water resources has been well ex- 
pounded recently by Mr. Fairfield Osborn in a 
speech before the American Chemical Society.” 
These are the opening words of an editorial in 
the New York Herald Tribune of October 17. 
This address was widely and favorably received 
by the press. 


Mr. Snider’s Trip 

On October 5, Vice-president Robert Snider, 
our research chief, returned from Europe where 
he had taken part in the meeting of the Inter- 
national Union for the Protection of Nature in 
Copenhagen, and subsequently, the International 
Population Conference held in Rome under the 
auspices of the United Nations. 
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BEHIND THE SCENES 


NEWS AND NOTES OF THE ZOOLOGICAL PARK, THE AQUARIUM 
AND THE DEPARTMENT OF TROPICAL RESEARCH 


An Interesting Gift from an 
Unexpected Source 

A New York attorney recently telephoned the 
Reptile Department to say that he had a rare 
venomous snake from the Matto Grosso of South 
America and that he would like to donate it to 
the Zoological Park provided we would “milk” 
it for him and give him the venom. This was the 
first time anyone outside the medical profession 
had asked for fresh venom, and Curator Oliver's 
interest was aroused. It developed that the venom 
of this particular snake was allegedly used by 
South American natives for the cure of cancer 
and tuberculosis, and that the attorney had so 
reported to an acquaintance on the staff of Yale 
University. The Yale people put little faith in 
the story, but were interested in testing the 
venom anyway, hence the request to us. The 
snake was duly delivered to the Zoological Park 
by Mr. Nicholas J. P. Tryforos, the attorney, and 
was found to be a healthy-looking specimen of 
the “Jararaca” ee 
neuweidi, which we did not have in the collec- 


or Maximilian’s 


Both rops 


lection at the moment. It comes from southern 


Brazil, Bolivia and northern Argentina. 
Visitors from Abroad 

Mr. Axel Reventlow, Director of the Copen- 
hagen Zoo and president of the International 
Union of Directors of Zoological Gardens, visited 
the Zoological Park at the beginning of October, 
Subsequently , after a tour of other zoological parks 
in the United States, Mr. Walter Van den bergh, 


Director of the Antwerp Zoo, spent several dé Lys 
with us. 


Cecil Up, Penelope Down 


Cold weather has caused the closing of the 


Platypusary for the winter, Cecil, the male, be- 


quarters on October 27 
and Penelope, the female, three weeks earlier, 
Cecil weighed 3.366 pounds on April 27, and 

3.608 pounds on October 27, a gain of .242 of a 
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ing removyv ed to winter 


pound. Penelope, on the other hand, lost .11 of 
a pound between April 27 and October 30, drop- 
ping from 1.782 pounds to 1.672. Both animals 
are apparently in good health and are feeding 
well. They arrived from Australia on April 26, 
1947. — W.Br. 


New Giraffes on Exhibition 


What we hope will eventually be a breeding 
pair of Masai Giraffes has been received from 
Tanganyika and was placed on exhibition in the 
Antelope House in early November. The hand- 
some, ‘leaf-marked” youngsters were captured a 
hundred miles south of Arusha. The male, about 
20 months old, stands 81% feet high, and the 
female, perhaps two years sold is 914, feet tall. 


We also have a Uganda Giraffe, “Jill,” which 


came to us in 1946. 


Tilapia Reprints Distributed 

Because it seems to be the most complete sum- 
mary as yet published of the use of Tilapia as a 
food fish throughout the world, James W. Atz’s 
“The Peregrinating Tilapia” has been reprinted 
from the September-October issue of ANIMAL 
Kincpom, and 2,000 copies were distributed at 
the United Nations Day celebration at Baltimore 
in late October. The Food and Agriculture Or- 
ganization exhibited Tilapia at the meeting. 


An Elderly Wood Turtle 


The Reptile Department has received from 
Mr. John Gugenhan of Brooklyn a Wood Turtle 
that was collected at Middletow m, N. Y., in 1900. 
It is reported to have been the same size then that 
it is now, and thus was presumably full- grown 
more than half a century ago, indicating an age 
ihe reptile had ee 
kept as a pet by the owner ever since it was 
collected and was allowed to hibernate in the 
basement during the cold months. 


of at least sixty years. 


It shows its 
age, and appears to be an authentic patriarch. 


— W.Br. 


“Oka,” ourlarge female Lowland Gorilla, took 
much interest this fall in building a ‘“‘nest’’ 
in the leaves that blew into her out-of-doors 
enclosure at the Great Apes House. Gorillas in 
the wild build simple nests or sleeping plat- 
forms when a family group halts for the night. 


Zoological Park Miscellany 

During the last few years we have supplied 
Tiger cubs to many zoological parks in this coun- 
try, but the first international shipment was made 
in November when one of last year’s cubs was 
sent to the Taronga Zoological Park in Sydney, 
Australia. With it went 2 Eastern Striped Skunks, 
3 Ring-tailed Monkeys, 4 Armadillos and 2 Black 
Squirrels to help balance our account for an ex- 
change shipment received from Sydney. ‘This 
included a pair of young Dingos, a Great Gray 
Kangaroo, an Agile Wallaby, a Wallaroo, 2 
Tawny Frogmouths, 3 Satin Bower Birds, 2 
Giant Laughing Kingfishers and a Wedge-tailed 
Haglen.v:.. Consuls General from 38 countries 
visited the Zoological Park in mid-October for a 
luncheon followed by a tour of the major build- 
mosa.. . Lr, Goss, Assistant Director and Vet- 
erinarian, was elected as Vice-chairman of the 
American Association of Zoological Parks and 
Aquariums in Baltimore in October . . . Dr. 


Harry A. Charipper, Professor of Biology and 
Head of the Department of Biology of New York 
University, has been appointed Research Asso- 
ciate in Histology on the staff of the Aquarium 


by action of the Executive Committee .. . Fred 
Taggart, an employee of the Zoological Park since 
1911 and Head Keeper of the Reptile Depart- 
ment since 1940, retired on November |... The 
fall migration normally brings many interesting 
birds through the Zoological Park, but seldom 
into its buildings. This year a Wood Thrush 
entered the Main Bird House and was captured 
as it was fluttering around a Bird of Paradise 
compartment. — W.Br. 
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PUBLICATIONS OF INTEREST 


THE ANIMAL KINGDOM. By George G. Goodwin, Charles 
M. Bogert, Christopher W. Coates, James W. Atz, E. Thomas 
Gilliard, Dean Amadon and John C. Pallister. Edited by Fred- 
erick Drimmer. 2062 pp., many illus. 3 vols. Greystone Press, 
New York, 1954. $17.50. 


There is no law that says natural history has to be 
grim, and the editor, writers and publisher of “The 
Animal Kingdom” have taken advantage of this loop- 
hole to give us a spritely and readable, informative and 
for all practical purposes complete Natural History of 
mammals, birds, reptiles, fishes, insects and other inver- 
tebrates. These three volumes come as near being a be- 
tween-covers counterpart of our own Zoological Park 


Question House as any single set of books can; they 
answer firmly and at suitable length the great bulk 
of questions that people are likely to ask about wild 
animals. Disregarding the minor slip-ups inevitable in 
any work of 600,000 words, the information is up-to- 
date and above all lively. Volume One, opened at ran- 
dom, disclosed these ‘sub-heads under The White- 
toothed Shrew: “A Cruel Custom,” “Stench Into 
Perfume.” And on the opposite page, under Indian 
House Shrew: “Money Mouse,” “Smallest Mammal on 
Earth.” It is pleasant to report that the long section on 
fishes was written by our own Christopher W. Coates 
and James W. Atz—and that it is by no means the 
least engaging section — and that our own Staff Artist, 
Lloyd Sandford, drew the illustrations for the Fish sec- 
tion. They are consistently the best black-and-white 
drawings in the set. — W. BripcEs 


New Members of the New York Zoological Society 


(Between September 1 and October 31, 1954) 


Annual 


Contributing 


Richard H. Adelson 

George A. Anderson 
Herman Belth 

Mrs. John F. C. Bryce 

Mrs. Percy M. Chandler 
Paul D. Germond 

Howard D. Shookhoff 

Mrs. Frederick J. Steinhardt 
Miss Lucy Tuchman 

Mrs. Kathryn M. Mayer 


Lewis N. Anderson 
Michael Bleyman 
Miss Natalie M. Dodd 
Dr. E. John Dolan 
Gerald Eisner 

Arthur J. Goldsmith 
Harry Peale Haldt 
Robert Levenson 
James K. Maxwell 
Hy Zausner 


John T. McGovern 

Miss Karen Meierdiercks 
George L. Meyer 

James Bishop Peabody 
Richard H. Peters 

Miss Mary Rehan 

Mrs. L. M. Simmonds 
John W. Thurlow 

Mrs. Percyval Tudor-Hart 
Bradley H. Walker 
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Migration, hazards of, 54, 55 
bird in Zoo, 193 
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